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This study was an inquiry into the state of graphic communication
education in Maine. The aim of the study was to determine whether or
not there was a need in Maine for more graphic communication education.
The author examined the economic impact of the graphic communica
tion industries in Maine and compared this with the impact of the indus
tries included in the areas now required by the State Department of
Education for an approved industrial arts program. A questionnaire was
sent to a sample of those people who were involved in the occupational
areas included in the field of graphic communication (printing, photog
raphy, paper manufacturing, manual graphics or engineering and archi
tectural drafting). The results of the questionnaire were supplemented
with personal interviews conducted with leaders of professional associ
ations allied with graphic communication occupational areas .
The results of the study indicated that the industries included
in the field of graphic communication represent a larger economic im
pact in the state of Maine then at least three of the four areas now
required by the State Department of Education for an approved indus
trial arts program.
Information from the personal interviews and the questionnaires
indicated that persons who are involved in graphic communication in
dustries feel there is a need for more graphic communication programs
in Maine's schools. They also indicated that an industrial arts type
of program would be an effective way to present the information which
should be included in such a program.
2 
This study did not attempt to organize a graphic communication 
course. One of the recommendations for further study is that such a 
curriculum guide is needed in Maine. 
Abstract approved: ____________ ---------, thesis adviser 
and department 
INTRODUCTION
Statement of the Problem
Recent changes in curriculum have challenged the existing
structure of industrial arts programs at the secondary level in the
state of Maine. Since 1947, the State Departmenf of Education has
prescribed the areas of wood, metal, power and transportation, and
electricity-electronics as the areas of "major industrial activity in
Maine.'
Consequently, these areas have comprised the greatest portion
of the industrial arts programs in the state for the last twenty-five
years .
In September of 1971, the Department of Industrial Education and
Technology of the University of Maine at Portland-Gorham revised the
technical phase of its curriculum for the preparation of industrial arts
teachers to include graphic communication, manufacturing and construc
tion, and energy and transportation. This program, the only one of its
kind in the state, includes the areas now recognized by the State Depart
ment of Education as well as the area of graphic communication.* These
changes were based on an examination of the current trends in education.
At the time of the revision, there was no formal study conducted
to establish the areas of major industrial activity in Maine. However,
*The industrial area of graphic communication, as discussed in this study
is that area which is made up of the industries involved with and sup
porting communication through graphic
channels,'
including printing,
publishing, manual graphics (mechanical drawing, architectural drafting,
etc.), and paper manufacturing.
the current program offerings at the college would tend to indicate
an additional need for including graphic communication in the school
program.
Does this need actually exist? That is
the'
question that will be
asked many times by educators across the state when they try to evaluate
the differences which exist among their programs , the program at the
university, and the State Department guidelines.
*
Aim of this Study
It was the author's aim to determine whether or not there was
a need for graphic communication education in Maine. This inquiry had
to be built on a sound foundation. An appraisal of the industrial con
ditions in the state including the attitudes of the people involved in
2
graphic communication industries formed that foundation.
Scope of this Study
The author investigated first the scope of the graphic communica
tion industries in relation to the other major manufacturing industries
in the state. The resulting data provided a theoretical basis for the
apparent merit of including graphic communication programs in the
schools .
The author then sought the views and opinions of those persons in
the state of Maine involved in the occupational areas included in the
field of -graphic communication. Their views and opinions were ob
tained through a questionnaire which appears in Appendix D, page 57.
General Character of the Research
There were two main areas of research considered in this thesis.
The first was the exploration of the various aspects of the graphic
communication industrial conditions in Maine in order to consider the
establishment of a theoretical basis for a course of graphic communi
cation. This exploration was a library search and data compilation.
The second area of research included sending a questionnaire to a
random sample of those involved with the graphic eommunication industries
in Maine to seek their attitudes regarding the merit of including graphic
communication in the schools. Statements regarding the need and worth
of more knowledgeable people in the area made up the basis for the
questionnaire. The results from the questionnaire were compared and
contrasted to personal interviews conducted with six persons from the
same population surveyed through the questionnaire.
A more detailed explanation of the research methodology can be
found in chapter IV.
Reasons for Interest in the Problem
As a certified industrial arts teacher, and having taught in Maine,
.the author recognized a disproportionately low number of graphic com
munication programs in the state in relation to the apparent size of the
industry. The University of Maine at Portland-Gorham recently changed
its curriculum in such a manner that placed more emphasis on graphic
communication than it had in the past . The State Department of Education
still recognizes wood, metal, power and transportation, and
electricity-
electronics as the major areas of industrial activity in their guidelines
for approval of an industrial arts program. The author felt this lack
of continuity between the University of Maine at Portland-Gorham
curriculum, and the State Department of Education guidelines deserved
investigation. If the University is preparing teachers in graphic
communication and the State Department of Education continues its lack
of support for the area, there will be a number of teachers who will
question the merit of the University program. If the University is cor
rect in the belief that graphic communication should be included in the
schools, the State Department should reconsider its guidelines.
FOOTNOTES FOR CHAPTER I
1. "Directory of Maine's Industrial Arts Teachers:
1971-72"
(Augusta, Maine: State Department of Education), p. iii.
2. G. Harold Silvius and Ralph C. Bohn, Organizing Course
Materials for Industrial Education, (Illinois: McKnight 6 McKnight,
1961), p. 37.
II. INDUSTRIAL ARTS EDUCATION: A PERSPECTIVE
Nationwide Industrial Education Development
The Beginning
The European movement by Johann Pestalozzi , Frederick Wilhelm
Froebel and others influenced educators in the United States to organ
ize programs of manual training in early colonial times. Benjamin
Franklin opened an academy in Philadelphia which offered craft courses .
By the early 1880
'
s the industrial revolution in the United States had
grown to a point where its influence was being felt at all levels of
society. In 1876, at the Centennial Exposition in Philadelphia, educa
tors had an opportunity to view and compare some of the leading tech
niques of instruction in the area of manual training.
The demands of the labor unions resulted in a marked increase
in the number of programs implemented in the schools. By 1900 there
were over 160 manual training programs operating in cities in the
United States . Interest was growing and demands were being made on
people to examine and consider the values of some form of manual train-
3
ing for all students.
The early part of the 1900 's saw many forces influencing the devel
opment of some form of manual training in the schools. Societies such
as the National Society for the Promotion of Industrial Education were
formed. Commissions, such as the Douglas Commission in Massachusetts,
were formed to study the need for further industrial education and the
direction it should follow. Manual training was, however, not the only
form of industrial education which was developing.
Manual Training to Manual Arts
As with any new ideas or movements , there were changes to come ,
and challenges made to the existing program of manual training. The
most dominant force which grew out of the Russian* and Sloyd** manual
training programs was the manual arts movement. The leaders of the
manual arts movement believed that manual training programs lacked
esthetic and correlated design instruction. ^ Those who supported manual
arts education felt that there was not enough concern for creative de-
. fi
sign as an integral part of the manual training program.
Manual arts, a term first used in the 1890 's, certainly came into
its own soon after 1900. All across the nation, programs which combined
the technical skills of the manual training programs , and the sensi
tivity of the manual arts programs were gaining wider support. In 1909,
the Mississippi Valley Manual Arts Conference presented leaders in the
field of manual arts such as Charles A. Bennett and William T. Bawden,
to explain the goals and philosophy of manual arts. Their talks and
the discussions which went on among educators all across the country




, resulting in a series of exercises
with little or no concern for the construction of useful projects.
**The Sloyd system was a highly organized work program with a hand
craft tradition. 8
long after the conference was over helped to bring about a strong
q
manual arts movement .
Although the manual arts movement was strong, and indeed the
dominant industrial education program philosophy well into the 1930 's,
a philosophy of industrial arts was being promoted as early as 1908 by
Frederick G. Bonser and James E. Russell.
Manual Arts to Industrial Arts
The result of the manual training programs and the manual arts
programs and all other forms of manual education at the turn of the
century was the development of many different opinions with regard to
just how manual or industrial education should be presented. Starting
in about 1904, and continuing to the present, the industrial arts
move-
ment gained dominance in the late 1930
'
s.
The industrial arts philosophy was held by those who believed that
industrial training should be an interwoven program of identifying the
stages of production and the organizational problems which are included
in industry. The most popular version of implementing an industrial
arts program was through the general shop. This one area provided the
facilities for students to become aware of more than just a particular
skill required to make a project. The student now began to realize that
12
industry was many disciplines working together.
Vocational Education and Industrial Arts Are Separated
With the Smith-Hughes Act of 1917 and the increased demand on
the industrial society brought on by World War I , vocational education
grew as did industrial arts education. The Smith-Hughes Act was
orientated to vocational education. It defined and provided separate
. . 13
facilities for vocational education.
With the distinction now made, a form of general education, in
dustrial arts, manual arts, or a combination of the two, was free to
develop. The period of the twenties and thirties saw a great deal of
conflict and discussion with proponents of both forms of general
14
education identifying their advantages, one over the other.
The conflict between manual arts and industrial arts continued
well into the late 1940 's. During that time , industrial arts gained
more recognition and acceptance until about 1950 when the two forms
of industrial education in the United States were recognized as vo
cational education (for job entry skill training), and industrial arts
15
(for general education).
The industrial arts movement had many different adaptations to
a basic philosophy. From the early 1900 's when it first came into
being, up to the present, there have been different methods of im-
'
1 6
plementation and instruction proposed by various educational leaders.
It is the purpose of this study to deal with what happened in
Maine with regard to development of a course for general education
,
namely industrial arts, as we see it today. Therefore, this per
spective will now be concerned chiefly with the pattern of industrial
arts development in Maine , rather than that of the total national
scene.
10
Industrial Education Development in Maine
The Beginning
The earliest recorded industrial education program was in 1893
in Portland. From that time until approximately 1920 the movement
followed closely the national pattern of manual training with direction
and philosophy coming primarily from Sloyd-type programs. The Gorham
Normal School, a teacher preparatory school, first offered certificate
4
courses in manual training in 1910.
General Industrial Education Is Identified
In Maine, as in the nation, the Smith-Hughes Act of 1917 was the
first clear division of vocational education and general industrial
education. The direction from the State Department of Education in
1918 stated that:
Manual training. . .is not vocational. . .and should give the
students broader insight into the various industries
through participation in the various activities which
make up the industrial life of the country. 17
Programs of manual training (non-vocational) were taught in the
facilities which had been set up throughout the state to teach
Sloyd-
type programs . While Gorham Normal School changed its course from
18
manual training to industrial arts in 1916 , the State Department still
referred to the non-vocational courses in the secondary schools as
manual training until 1928, and did not change to industrial arts in
the state literature until the late
1930'
s. While the name was not
industrial arts
,
the philosophy for general education took the form of
19
the industrial arts movement across the country.
11
Areas of Instruction Identified
When the State Department of Education directed that manual
training should be a non-vocational subject in 1918 the directive
included the following courses as suggestions :
...elementary furniture construction; elementary carpentry;
elementary electrical construction; cement and concrete
construction; household repairing, painting, plastering,
papering, upholstering, soldering, etc. ; sheet metal and
iron work; agricultural work in general; printing and book
binding; leather work; and other such work...
In 1928 the suggested course of study for a manual arts program,
as reported by the State Department of Education for the comprehensive
general shop included activities in the areas of simple mechanics,
21
electrical house wiring, heating units, radio, and woodwork. Soon
after the 1928 directive from the State Department of Education, the
Gorham Normal School announced a four-year course for training indus
trial arts teachers which included courses in the areas of woodworking,
mechanical drawing, metalworking, electricity, printing, shop
organ-
22
ization, job and trade analysis, and practice teaching.
It was not until 1947 that the State Department of Education,
Division of Vocational Education, set down "Recommendations for the
Organization and Administration of Industrial Arts
Programs."
At that
time the division of Vocational Education considered a situation
"approvable"
if the program offered "at least four major divisions or
areas of industrial activity. These areas are: (1) woodworking...,




The Maine Association for Industrial Education, in 1954, published
12
a Curriculum Guide for Industrial Arts in Maine. The guide contained
a curriculum for industrial arts which included the areas of wood
working, transportation, metalwork, and electricity, because these four
areas "have been prescribed for program
approval"
(by the State Depart-
24
ment of Education).
The latest literature to come from the State Department of
Education was in 1965. A Study of American Industries , A_ Guide for
Secondary Schools in Maine was an attempt to
change*
the emphasis of
industrial arts programs from a study of processes and operations to a
study of industry and the impact of technology on our society. The
plan called for an approach which used five broad categories of industry
for the basis of the program. These were manufacturing, construction,
power and transportation, electricity-electronics, and service
indus-
25
tries . These industrial areas were to be taught at different grade
levels, 7th through 12th, using the unit approach to present the total
picture of our present industrial-technological society. The entire
guide has been presented as a source of direction for those who wish
to use it . The current guidelines from the State Department of Educa
tion for subsidy are :
In order to have an approved occupational course in In
dustrial Arts Education and to receive subsidy, the





tation, electricity, with drafting related to all areas.
The present program at the University of Maine at Portland-Gorham
(the former Gorham Normal School) for preparing industrial arts teachers
approaches the study of industry and technology from three industrial
classifications. These are manufacturing and construction, energy and
13
transportation, and graphic communication. A student has courses in
each of the three areas, and then elects to specialize in one.
Summary
Industrial arts education in Maine seems to be the result of years
of change and adaptations to programs such as manual training and
manual arts that went before. With the influence of federal legisla
tion and state subsidy to the program, there is also state control over
the content of the program, provided a school system wishes to receive
state subsidy. The program itself started as a manipulative orientated
course with the Sloyd-type approach and then gradually changed to a
point where today an industrial arts program includes a great deal of
related information, both technical and career orientated, along with
manipulative experiences .
The State Department of Education has identified the areas of
wood, metal, power and transportation, and electricity-electronics as
the areas which represent the major industrial activity in Maine, and
cross most occupational lines. It is for this reason that most of the
industrial arts programs in the state today are operating a program
with major emphasis being placed on the areas of wood, metal, power
and transportation, and electricity-electronics, while the University
has changed its emphasis to manufacturing and construction, energy
and transportation, and graphic communication.
This perspective of industrial education was presented here be
cause the author felt that such a review was necessary in order to fully
understand the current status of graphic communication education in
Maine .
14
FOOTNOTES FOR CHAPTER II
1. Leslie H. Cochran, Ed.D., Innovative Programs in Industrial
Education (Illinois: McKnight 6 McKnight, 1970), p. 2.
2 . Annual Report of the Commissioner of Education Year 1899-1900.
II, quoted in Leslie H. Cochran, Innovative Programs (Illinois:
McKnight 6 McKnight), p. 2437.
3. Cochran, Innovative Programs , p. 3.
4 . Ibid.
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22. Ibid. , p. 20.
23. "Recommendations for the Organization of Industrial Arts
Programs"
(Maine: State Department of Education, Division of Voca
tional Education, 1947), p. 7.
24. "Curriculum Guide: Industrial Arts in
Maine" (Maine:
Association for Industrial Education, 1954), p. iii.
25. "A Study of American Industry; A Guide for Secondary
Schools in
Maine"
(Maine: State Department of Education, Division
of Vocational Education, 1965), p. 4.
26. Letter from Carl W. Butler, Consultant, Industrial Arts
Education, Department of Education, Augusta, Maine, Feb. 9, 1972.
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III. THEORETICAL JUSTIFICATION
Program Content Selection Guidelines
The introduction to this study raised the question of need for
graphic communication programs in Maine. Before that question could
be explored it was necessary to identify just what "constitutes a need
for any program. When a member of the State Department of Education
was asked why the areas now required for an approved program in indus
trial arts were chosen, the reply was:
The reason for selecting these particular areas of activity
was because these were the general areas that crossed most
occupational lines, Also, in selecting the courses that
would be taught in the state of Maine
,
the National Guide
lines for Industrial Arts Education were
used.-1-
In addition, the current literature published by the Division of Voca
tional Education of the State Department of Education identifies the
areas required for an approved program as wood, metal, power and trans





Identification of the relative industrial activity of the various
areas recognized by the State Department of Education for course
approval in industrial arts was based on economic impact. This infor
mation, compared with similar information for graphic communication
industries, provided the basis for a comparison of the
"major" in-
17
dustrial activities in the state. Investigation of a number of sources
revealed that complete current data was not available to make such a
comparison. The information necessary to carry out a meaningful com
parison of the economic impact of one industry in the state with another,
as identified by an economist from the Maine Department of Economic
Development, included employment, sales, capital investment, and gross
wage figures. The United States Census of Maine for 1970 was not avail
able as of this writing, and the State of Maine had not yet published
a Census of Non-Manufacturing Firms . With these limitations , this
theoretical case for the inclusion of graphic communication education
in the schools was necessarily limited to reporting only the manufac
turing areas.
Tables 1, 2, 3, and 4, on page 18, list the employment, sales,
capital investment, and gross wage figures for the manufacturing areas
in Maine . Examination of those figures indicated that the occupational
areas included in the Standard Industrial Classification of paper and
allied products and printing had a greater economic impact in Maine
than did any of the other areas reviewed.
Current Educational Developments
There was at the time of this investigation only one program in
the State of Maine to prepare teachers of industrial arts education for
the public schools in Maine. That program was in the Department of
Industrial Education and Technology at the University of Maine, Portland-
Gorham. In the past few years, this particular program of study sus
tained maj or curriculum changes .
18
Table 1. Total Employment in Maine for 1970, Male and Female, by SIC
(Standard Industrial Classification) Classifications for Major
Industries 5
Lumber, wood, furniture 13,517
Paper and allied products and
printing 19,410









Electrical machinery $ 94,609,112
Table 3. Total Capital Investment in Maine for 1970 for Plant Moderni




Metals, etc. $ 9,656,000
Electrical machinery $ 2,965,000
Table 4. Total Gross Wages in Maine for 1970 by SIC Classifications for
Major Industries 8
Lumber, etc. $ 72, 603,387
Paper, etc. $148,410,988
Metals, etc. $127,916,199
Electrical machinery $ 27,434,332
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In 1970, the curriculum for preparing industrial arts teachers was
based upon experiences in the major areas of wood, metal, power and trans
portation, and electricity-electronics, with graphic arts, graphics, and
crafts included as minor areas of study. In September of 1971, a new
approach to industrial arts was inaugurated. The current program was
orientated around experiences in energy and transportation, manufacturing
and construction, and graphic communication. The areas of graphic arts
and graphics were no longer considered minor areas, 'but were combined into
one area identified as graphic communication.
Summary
Based on the guidelines set forth by the Maine Department of
Economic Development to measure the economic impact of new or existing
industries in the state, those industries included in the SIC areas of
paper and allied products
,
and printing have a larger impact than the
areas of lumber, wood, furniture, primary and fabricated metals and
transportation equipment, or electrical machinery.
Building a school curriculum or establishing state guidelines for
school curricula based solely on the information presented here would
be dangerous. There are many factors to be considered when developing
school curricula. However, when this study was undertaken there was a
need to identify the criteria which had been used in the past by the
state to determine the major areas of industrial education which would
receive state support. Based on the previously stated criteria, an
analysis was made, the results of which are presented here. The results
indicated that there was, in fact, more activity within the industries
20
represented by the area of graphic communication than in the areas of
metals, woods, or electricity-electronics.
Along with the State Department of Education, the University of
Maine at Portland-Gorham serves as the other major influencing factor
in establishing school curricula. As has been previously stated, that
program of industrial arts teacher preparation has been revised. The
current guidelines give equal emphasis to graphic communication, manu
facturing and construction, and energy and transportation as areas to be
included in an industrial arts program.
Now that this program has been revised and the graphic communi
cation industry does indeed appear to be a
"major"
industry in Maine,
it is apparent that graphic communication should be included in the
school programs in Maine.
This deduction, based on the information presented in chapter III,
is not conclusive enough for this research. A further investigation
will be necessary to determine whether or not the users of the output
from Maine's secondary schools (the graphic communication industries in
Maine) feel that an introductory program covering the graphic communi
cation occupational areas would be of benefit to the average student .
Chapter IV will be devoted to this investigation.
In order to conduct the investigation in chapter IV it was nec
essary to ask what the relationship was between the two or more variables
being investigated. The hypotheses which follow are the conjectural
statements of the relationships which were investigated.
21
HYPOTHESES
This study was undertaken to find out whether there was a need
in Maine for more industrial arts orientated programs in graphic commu
nication education at the secondary school level. It was hypothesized
that :
I. Persons involved in the graphic communication industries in
Maine will feel that students should be exposed to the occupational
areas included in graphic communication.
II. Persons involved in the graphic communication industries in
Maine will feel that students are not aware of the occupational areas
included in graphic communication.
III. Persons involved in the graphic communication industries in
Maine will feel that an industrial arts program is an effective method
to make students aware of the occupational areas included in graphic
communication .
22
FOOTNOTES FOR CHAPTER III
1. Letter from Carl W. Butler, Consultant, Industrial Arts
Education, Augusta, Maine, Feb. 9, 1972.
2. "Directory of Maine's Industrial Arts Teachers:
1971-72"
(Maine: State Department of Education), p. iii.
3. Letter from Edgar A. Miller, Economist, Maine Department of
Economic Development, Augusta, Maine, March 7, 1972.
4. Ibid.
5. "Census of Maine Manufactures:
1970"
(Augusta, Maine:
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9. "Catalog for
1970"
Gorham State College of the University




The research for this study was designed to test the hypotheses as
previously stated. In order to do this it was necessary first to deter
mine what was being sought or tested so that a proper research tool could
be identified.
The hypotheses consist of statements which make reference to reactions
or feelings held by people involved in graphic communication concerning
particular stimuli. Oppenheim identifies reactions to certain stimuli
as attitudes. Therefore, to test these hypotheses, it was necessary
to identify the attitudes of the people involved in the field of graphic
communication .
The Scaling Method
There are a number of attitude scaling methods which are recog
nized by researchers today. The Likert scale is designed to identify
the attitudes of individuals, with emphasis placed on unidimensionality
(being sure that the items measure the same thing). It is also a method
of reporting the respondent's attitude regarding each statement on a
2 ...
continuum. While this is basically the same design as the Thurstone
scale, the Likert does not require a group of judges to interpret the
results as does the Thurstone scale. Likert scales, however, have been
shown to correlate well with Thurstone scales.
24
Developing the Scale
Developing a Likert scale requires three steps. First, it is
necessary to construct an item pool.* Second, it is necessary to test
the item pool for unidimensionality. Third, the final scale, a question
naire, is compiled, based on the results of testing for unidimensionality.
The item pool for this study consisted of 17 statements. The 17
statements were grouped according to their relatedness to the three
hypothesis statements. Point values were then assigned to the responses
for each statement so that it would be possible to score the level of
5
agreement of each respondent to the hypotheses.
The following statements of the pilot questionnaire were related
to hypothesis I because these statements were concerned with seeking
the feelings of the population in regard to the need for students to be
exposed to the occupational areas included in graphic communication :
1. A student's high school education should include an intro
ductory course covering my occupational area. 3. The stu
dents graduating from high school should be aware of my
occupational area. 8. Students graduating from high
school have no need to be aware of my occupational area.
14. There is no value in making high school students aware
of my occupational area. 16. Every student should be
exposed to my occupational area while in high school.
Statements 2, 5, 6, 9, 11, 12, and 15, of the pilot questionnaire
were included because these statements were all related to seeking the
feelings of the population in regard to whether or not. students were
aware of the occupational areas included in graphic communication.
*See Appendix A, page 51.
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Therefore, the statements related to hypothesis II were:
2. High school graduates do not know what career opportuni
ties exist in my occupational area. 5. High school stu
dents today do not receive enough information about my
occupational area. 6. The high school students graduating
today are aware of the careers available in my occupation
al area. 9. The young people who are looking for a job
know what jobs my occupational area includes. 11. High
school graduates are aware of my occupational area. 12.
There is a need for more exploratory courses in our high
schools which cover my occupational area. 15. I think
the high schools are doing a complete job of making the
students aware of my occupational area.
There were five statements of the pilot questionnaire which were
related to hypothesis III. These statements were related to hypothesis
III because each was concerned with seeking the feelings of the popula
tion with regard to the effectiveness of an industrial arts program in
making students aware of the occupational areas included in graphic
communication. These five statements were:
4. A school shop introductory course is the best practical
way for young people to become familiar with my occupational
area. 7. An exploratory course taught in a laboratory
or shop dealing with my occupational area would be bene
ficial to high school students. 10. An introductory shop
course in the high schools covering my occupational area
would give the students the needed information to decide
whether or not they were interested in my occupational
area. 13. An introductory laboratory course in high
school covering my occupational area is a poor way to
let the students know what my job involves. 17. Teach
ing introductory or awareness shop programs in our
schools covering my occupational area is of little
value to the students .
The sample chosen to receive the pilot questionnaire consist
ed of seven persons, who were picked at random, and whose occupational
areas were within the field of graphic communication. The occupational
areas included printing, publishing, manual graphics (engineering, draft-
26
ing, architectural drafting), paper manufacturing, and photography.
The internal consistency method of item analysis was used as a
test for unidimensionality. Correlation coefficients for each item
with the total score for each of the seven respondents were obtained.
The results of this test are shown in Appendix B, page 53.
The coefficient required to include a question in the final form
was .75.
Of the original 17 statements 11 were included in the questionnaire
to be sent to the random sample of people involved in those occupa
tional areas included in the field of graphic communication.*
Population Defined
To define the population used for this study it was necessary to
identify the population membership qualifications , the size of the
sample
,
and the method of sampling.
Qualifications
The population included in this study was comprised of persons
whose occupational areas were within the field of graphic communica
tion. The occupational areas included printing, publishing, manual
graphics (engineering, drafting, architectural drafting), paper manu
facturing, and photography. These occupational areas were the areas
identified by the University of Maine, Portland-Gorham, as the areas
covered in its graphic communication course outlines.
*See Appendix D, page 58.
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The names of the printers and paper manufacturers were obtained
from the Printing Trades Blue Book and the membership list of the
Maine Graphic Arts Association. The list of engineers came from the
State Registry of Engineers , but only those licensed in Maine who
listed a Maine address were included; and the Maine Association of
Professional Engineers. The membership list of the Maine Association
of Professional Photographers was the source of the photographers to
be included.
Sample Size
The sample size, required to make conclusions about any popula
tion is based on the procedure which will be used to analyze the data





where n= sample size
p= estimate of % of population answering one way
t <*/2= 1.96 for* =.05
E= % error
There have not been any studies such as this undertaken; therefore
the estimate of the percentage of the population answering one way was
based on the return from the mailing sent out to test the statements for
unidimensionality. Of the sample returning the pilot questionnaire,













The literal interpretation of this formula usage was that in
95 out of 100 cases the results of the study could be reported as repre
senting the attitude of the entire population from which the sample
was drawn, provided the results yielded a return which was greater
than 80 per cent or less than 60 per cent showing either acceptance
or rejection of the hypotheses. If the results were in the 60-80 per
cent range it had to be assumed that the returns ware due only to
chance .
The sample of 84 persons as identified earlier, was made up of
names selected at random from the population. Randomness was assured
by listing each person of the population on similar sized slips of
paper and then picking 84 of these slips from a bag containing the
"entire
population,"
minus the seven who were chosen to receive the
pilot questionnaire. The seven were not included so as to avoid any
duplication.
On June 1, 1972, each of the 84 persons who were selected were
sent a questionnaire. Included with the questionnaire was a cover
letter and a self-addressed, stamped return envelope. A sample of the
cover letter and questionnaire can be found in Appendix D, pages 57,
58. After a period of four weeks the author attempted to telephone
the 27 persons who had not returned the questionnaire. It was not
possible to reach all the non-respondents because some had died, and
others had unlisted phone numbers . After contacting as many as it was
possible to reach, the author sent out, or personally delivered,
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16 additional questionnaires in order that 84 persons would be con
sidered in the results. The 16 additional questionnaires were neces
sary because two of the persons included in the original mailing had
died, six had unlisted phone numbers, and eight indicated that they
were too busy to return the questionnaire . The remaining 11
non-
respondents did return the questionnaires after they were contacted
by telephone.
The author was not able to identify any reas'on for the non re
sponse other than that some persons were too busy to return the
questionnaires .
Interviews
The questionnaires were mailed to persons who were selected at
random from the population. Interviews were conducted with six
leaders of the professional organizations represented in the popula
tion. These interviews were conducted so that a more complete report
of the feelings regarding the inclusion of graphic communication
education in Maine's schools could be obtained. In the interview
situation it was possible to probe more fully the attitudes these
leaders held.
The results of the interviews were reported with the results of
the questionnaire. A copy of the interview schedule was included
in Appendix C, page 55.
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Guide for Analysis of Returns
The returns from a Likert scale are in the form of a number
score. This score was derived from the sum of the point values for
each response. Each hypothesis in this study must be handled sepa
rately. The point value necessary for acceptance of each hypothesis
was included in the analysis of the returns.
A score of 12 or better, for those statements related to hypoth
esis I, was required for a respondent to
indicate*
acceptance of
hypothesis I because there were three statements related to hypoth
esis I in the questionnaire. Those statements related to whether or
not students should be aware of the occupational areas included in
graphic communication were :
1. A student's high school education should include an
introductory course covering my occupational area. 8.
There is no value in making high school students aware of
my occupational area. 10. Every student should be ex
posed to my occupational area while in high school.
A score of 16 or better from those statements related to hypoth
esis II was required for a respondent to indicate acceptance of
hypothesis II because there were four statements related to hypoth
esis II in the questionnaire. Those statements related to whether
or not students were aware of the occupational areas included in
graphic communication were :
3. High school students today do not receive enough
information about my occupational area. 5. The young
people who are looking for a job know what jobs my occupa
tional area includes. 7. High school graduates are aware
of my occupational area. 9. I think the high schools are
doing a complete job of making the students aware of my
occupational area.
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A score of 16 or better from those statements related to hypoth
esis III was required for a respondent to indicate acceptance of
hypothesis III because there were four statements related to hypoth
esis III in the questionnaire. Those statements related to whether
or not, an industrial arts program was an effective method of making
students aware of the occupational areas included in graphic communi
cation were :
2. A school shop introductory course is the -best practical
way for young people to become familiar with my occupational
area. 4. An exploratory course taught in a laboratory or
shop dealing with my occupational area would be beneficial
to high school students. 6. An introductory shop course in
the high schools covering my occupational area would give
the students the needed information to decide whether or not
they were interested in my occupational area. 11. Teaching
introductory or awareness shop programs in our high schools
covering my occupational area is of little value to the
students .
The final analysis for the acceptance or rejection of the hypoth
eses was a tally of the percentages of individuals accepting or
rejecting the hypotheses. If there was better than 80 per cent or
less than 60 per cent acceptance the results were judged to be signi
ficant as per the explanation of the sample size.
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FOOTNOTES FOR CHAPTER IV
1. A. N. Oppenheim Questionnaire Design and Attitude Measure














7. Albert D. Rickmers and Hollis N. Todd Statistics: An
Introduction (New York: McGraw-Hill Book Company, 1967), p. 563.
8. Albert D. Rickmers, private interview held at Rochester
Institute of Technology on May 17, 1972.
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V. SUMMARY AND CONCLUSIONS
The conclusions for this study were derived from three sources.
The first was the information included in chapter III of this thesis.
The second was the input from the personal interviews conducted with
the leaders of organizations related to the graphic communication occu
pational areas. The third was the response to t4ie questionnaire sent
to a sample of those involved in the occupational areas included in
graphic communication.
Based on the guidelines set forth by the Maine Department of
Economic Development to measure the impact of new or existing indus
tries
,
the graphic communication industries appear to have a larger im
pact on the economy than do the industries designated in the areas now
supported by the State Department of Education for inclusion in indus
trial arts courses .
The author contacted six persons for interviews. These six persons
were leaders of professional associations connected with the occupational
areas of graphic communication. Two were photographers, two were print
ers, and two were engineers. One of the engineers was employed by a paper
manufacturer. All six of these people felt that students should be aware
of the occupations involved with graphic communication, they also in
dicated that they felt the students today were not aware of the occupa
tions included in graphic communication. They further reported that they
felt an exploratory shop course would make students as aware as they
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should be to make career decisions regarding their occupational choices .
Table 5 on page 35 reports the data received from the interview
schedules. A copy of the interview schedule can be found in Appendix C,
page 55. The response was similar from each of the six persons inter
viewed. The comments made at the end of each interview further supported
what had been said earlier in answering the questions of the interview
schedule, with one exception. The photographers were concerned that a
shop course might give students enough information "to enable them to use
photography as a second source of income. The photographers are con
cerned that there are already too many part-time photographers in Maine.
Although the photographers voiced this concern, they still indicated that
the positive aspects of a shop program were greater than the negative
aspects . One photographer mentioned that he felt a shop course where a
student might experience some of the monotony of photography would tend
to make young people more aware of what a lifetime of professional
photography is all about .
When evaluating the response to a Likert scale it is necessary to
assign point values correlating with either acceptance or rejection of
the attitude being sought to each response. Each response in the
questionnaire was assigned a point value. A high score was designated
as indicating agreement with the attitudes expressed in each of the
hypotheses. The point values assigned to each statement are found in
Table 6, page 36.
The results of the questionnaire significantly supported all
three hypotheses because the percentage of respondents agreeing, at any
level, with the attitudes tested in the hypotheses was above 50 per cent
35
Table 5. Report of Data Received From Interviews
PERSONAL INTERVIEW GUIDE
Do you feel the potential labor force graduating from high school is
aware of your occupational area?
0 Yes 6 No
Do you feel their level of information is adequate for making
decisions regarding their choice of occupation?
No responses
If you answered the last question
"yes,"
please now identify where
you think they received this information.
No responses
Do you feel an exploratory shop course at the high school level
would make them as aware as they should be to make decisions
regarding their choice of occupation?
6 Yes 0 No
What better source can you suggest for them to use to gain the
needed information to make decisions regarding their occupational
choice?
No responses
Would you like to see more programs, covering your occupational
area, at the secondary level?
6 Yes 0 No


















IS) O i ii O t/i
1 . A students high school education should include an introductory course
covering my occupational area. 6 5 4 3 2 1
2. A school shop introductory course is the best practical way for young people
to become familiarwith my occupational area.
6 5 4 3 2 1
3 . H igh school students today do not receive enough information about
my occupational area. 6 5 4 3 2 1
4. An exploratory course taught in a laboratory or shop dealing with my
occupational area would be beneficial to high school students. 6 5 4 3 2 1
5. The young people who are looking for ajob know what jobs my occupational
area includes. 1 2 3 4 5 6
6. An introductory shop course in the high schools covering my occupational area
would give the students the needed information to decide whether or not they
were interested in my occupational area.
6 5 4 3 2 1
7. High school graduates are aware ofmy occupational area. 1 2 3 4 5 6
8. There is no value in making high school students aware ofmy occupational area. 1 2 3 4 5 6
9. I think the high schools are doing a complete job ofmaking the students aware-
ofmy occupational area.
1 2 3 4 5 6
1 0. Every student should be exposed to my occupational area while in high school. 6 5 4 3 2 1
1 1 . Teaching introductory or awareness shop programs in our high schools covering
my occupational area is of little value to the students.
1 2 3 4 5 6
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and not in the range of 60-80 per cent.
The first hypothesis was supported by 91.7 per cent of the popula
tion. Table 7 lists the percentages for each of the six agreement levels
for hypothesis I.
Table 7. Responses by Agreement Level to Statements for Hypothesis I
Strongly Generally Mildly Mildly Generally Strongly
Agree Agree Agree Disagree Disagree Disagree
Number of
individuals




population 28.6% 39.3% 23.8% 8.3% 0% 0%
Percentage at all levels of agreement: 91.7%
Hypothesis I was concerned with whether or not the persons involved
in the graphic communication industries in Maine feel that students
should be exposed to the occupational areas included in graphic communi
cation. The data presented in Table 7 indicates that seven persons
mildly disagreed that students should be exposed to the occupational areas
included in graphic communication. The only comments made in reference
to hypothesis I were positive and strengthened the responses made to the
statements related to hypothesis I. The author can only speculate that
the seven persons who disagreed with hypothesis I did so because they
felt that enough people were aware of the occupations included in graphic
communication or that making the general student body aware of the
graphic communication occupations was not necessary.
The positive response to the second hypothesis was larger than it
was for the first. The percentage of those agreeing that students were
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not aware of the occupational areas included in graphic communication
was 97.6 per cent. Table 8 lists the percentages for each of the six
agreement levels for hypothesis II.
Table 8. Responses by Agreement Level to Statements for Hypothesis II
Strongly Generally Mildly Mildly Generally Strongly
Agree Agree Agree Disagree Disagree Disagree
Number of
individuals
responding 34 35 13 2 0 0
Per cent of
population 40.5% 41.6% 15.5% 2.4% 0% 0%
Percentage at all levels of agreement: 97.6%
Two persons mildly disagreed that the students were not aware of
the occupational areas included in the graphic communication industries.
Both of these people indicated in their response to the statements re
lated to hypothesis I that the students should be exposed to these areas .
Again, no reason was given for the disagreement. The author can only
speculate that the two persons felt there was a need for students to be
aware of the occupational areas included in graphic communication, and
that they were already aware of these areas. Neither of the two indi
cated how the students were acquiring this awareness, but there are some
graphic communication programs in Maine today and these respondents may
be located near one of the programs.
Far more important to this study, the author felt, was the very
large percentage of those who felt that the students were not aware of
the occupational areas included in graphic communication. The figure
of 97.6 per cent of the population reporting that they felt students
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were not aware of these occupational areas , coupled with the fact that
91.7 per cent felt the students should be exposed to the areas, indicated
that there was a need voiced by those who were involved in the graphic
communication industries which was not being met. It was stated in
chapter I, page 2, that the attitudes of the persons involved in the
graphic communication industries was an important consideration when de
termining whether there was a need for such programs in Maine. The re
port of the responses related to the first and second hypotheses would
tend to indicate that there was indeed good reason to propose a need
for more graphic communication education in Maine.
The third hypothesis of this study was also supported by a majority
of the respondents. The percentage of those agreeing that an industrial
arts program would be an effective method of making students aware of
the occupational areas included in graphic communication was 95.2 per
cent. The listing of the percentages for each of the six levels of agree
ment for hypothesis III can be found in Table 9.
Table 9. Responses by Agreement Level to Statements for Hypothesis III
Strongly Generally Mildly Mildly Generally Strongly




38 9 2 2 0
Per cent of
population 39.3% 45.2% 10.7% 2.4% 2.4% 0%
Percentage at all levels of agreement: 95.2%
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The written comments related to the third hypothesis fell into
three general categories : Those who made comments which further suppor
ted their responses to the statements ; those who were cautious about the
value of an industrial arts or shop program which would make students
aware of the graphic communication occupational areas ; and those who
felt that regular classroom courses and/or improved guidance programs
would be a satisfactory method of making the students aware of the
occupational opportunities involved with graphic communication.
The two persons who indicated they generally disagreed that an in
dustrial arts program was an effective method of making students aware
of the graphic communication occupational areas included comments which
indicated they felt "a good general course would be
enough,"
and that
"with better guidance the students would know what the graphic com
munication industry was all
about."
Only one of the two who indicated that they mildly disagreed that
an industrial arts program would be an effective method of making the
students aware of the occupational areas included a comment with his
questionnaire . He said :
Students should be made aware of the small part actual
picture taking plays in photography. . .and a shop course
might be the place to do that,...but it would have to
be better than the ones we have now.
The other comments people made on their questionnaires indicated
that they felt there was a need for the students to be aware of the
occupational areas , that they were not aware , and that a shop or lab
oratory course would be an effective method of making them aware. The
author also feels an industrial arts program is an effective method
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of making students aware of the occupations which are included in the
graphic communication industries. His own feelings and recommendations
for further study are included in chapter VI.
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VI. RECOMMENDATIONS FOR FURTHER STUDY
As this study indicates , perhaps there is a case for establishing
graphic communication education in the state of Maine. The author feels
that school systems should not rush into programs of graphic communication
based on the results of this study alone. Consideaation should be given
to such factors as equipment, costs, teacher knowledge in the area,
physical space in the schools
,
and population centers and their relation
to the areas which are heavily supported by graphic communication indus
tries . There are areas in the state where there have been good graphic
arts, or printing, and mechanical drawing programs in the past, but due
to poor management some of these programs have been phased out .
The author feels that there are several recommendations he can
make for further study. There is a need for a review of the State Depart
ment of Education subsidy guidelines which now exclude the area of
graphic communication. The school systems in Maine have looked to the
State Department of Education for guidance in determining the major
programs offered to their students. The State Department of Education
guidelines make no reference to the area of graphic communication. The
only area now required which is
related to the proposed graphic communi
cation program is mechanical drawing. Such a directive might indicate
to the school systems that the area of graphic communication is not
important enough to include in their curricula. The information presented
in this thesis should raise considerable question regarding the validity
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of the current guidelines for state subsidy to schools for occupational
programs in industrial arts.
The University of Maine, Portland-Gorham needs to continue its
concentration on improving teacher education programs and on increasing
its graduates' knowledge in the area of graphic communication. The
University has changed the emphasis of its industrial arts program and
recognizes the area of graphic communication. The new program includes
equal emphasis being given to the three areas of graphic communication,
manufacturing and construction, and energy and transportation. In the
past the area of graphic communication has been treated as a minor area
and students did not receive as many class hours of instruction in
graphic communication as they did in the other areas.
There are many teachers in the field who have very little training
in the area of graphic communication. They are teaching a general shop
program which should be offering some form of graphic communication ed
ucation. Perhaps the University could arrange seminars to inform the
teachers of the need for programs in graphic communication. Such pro
grams as workshops and seminars could be held during conventions or at
the statewide conference held annually at the University.
The teachers and the school administrators need to be informed of
graphic communication conditions in their particular area. Such infor
mation is needed when determining the need for graphic communication
programs in an area. When the teachers and school administrators are
better informed of the graphic communication conditions in the state,
and particularly in their own area, they will be better able to evaluate
what improvements or additions need to be made to their industrial arts
44
programs .
It was mentioned in this thesis that the State Department of Edu
cation and the University of Maine, Portland-Gorham were the two major
sources of guidance for industrial arts teachers and administrators when
developing industrial arts curricula. For this reason it is important
that the State Department of Education and the University of Maine at
Portland-Gorham develop new literature for the industrial arts teachers
to use when evaluating their programs. This new literature should
reflect the changes in industrial arts program content which has taken
place at the University. The last state curriculum guide to be published
was in 1965. A new guide should include current information relating
to course content
, facilities and equipment needed for the various as
pects of an industrial arts program, and a list of references the teachers
could turn to for additional guidance.
The author feels a detailed study should be made of the current
industrial arts teacher manpower conditions in Maine. Perhaps this
study could include a survey to
determine what is being taught in the
area of graphic communication. Such a study would be a source of di
rection for those developing a new curriculum guide.
In addition to the already mentioned recommendations for further
study, the author feels that a study seeking
the same information this
study sought should be
undertaken by the State Department of Education.
Every effort has been made to insure a fair and accurate
report of the
results in this study; however, it is not unreasonable to be concerned
that many will view this study as
biased or incomprehensive in some
detail. The author feels that if the State Department of Education were
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to undertake such a study it would strengthen this report. The impact
of such a study which would further support the results of this study
might be the best method of insuring change in Maine's industrial arts
program.
None of these recommendations should be handled lightly. Each
should be considered carefully by the educators in Maine. It is their
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Please place a check in the box after each statement which best indicates your attitude
about that statement. Ifyou are unable to respond, leave it blank, butplease indicate
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1 . A studenfs high school education should include an introductory course
covering my occupational area.
2. High school graduates do not know what career opportunities exist inmy
occupational area.
3 . The students graduating from high school should be aware ofmy occupational
area.
4. A school shop introductory course is the best practical way for young people
to become familiar with my occupational area.
5. High school students today do not receive enough information about
my occupational area.
6. The high school students graduating today are aware of the careers available
in my occupational area.
7. An exploratory course taught in a laboratory or shop dealingwith my
occupational area would be beneficial to high school students.
8. Students graduating from high school have no need to be aware of
my occupational area.
9. The young people who are looking for ajob know whatjobs my occupational
area includes.
1 0. An introductory shop course in the high schools covering my occupational area
would give the students the needed information to decide whether or not they
were interested in my occupational area.
11. High school graduates are aware ofmy occupational area.
I 2. There is a need formore exploratory courses in our high schools which
cover my occupational area.
1 3. An introductory laboratory course in high school covering my occupational area is
a poor way to let the students know what my job involves.
1 4. There is no value in making high school students aware ofmy occupational area.
15.1 think the high schools are doing a complete job ofmaking the students aware
ofmy occupational area.
1 6. Every student should be exposed to my occupational area while in high school.
1 7. Teaching introductory or awareness shop programs in our high schools covering





CORRELATION COEFFICIENTS for PILOT QUESTIONNAIRE
CORRELATION COEFFICIENT
1 . A students high school education should include an introductory course
coveringmy occupational area.
2. High school graduates do not know what career opportunities exist inmy
occupational area.
.36
3 . The students graduating from high school should be aware ofmy occupational
area. .62
4. A school shop introductory course is the best practical way for young people
to become familiarwith my occupational area. .93
5. High school students today do not receive enough information about
my occupational area.
6. The high school students graduating today are aware of the careers available
in my occupational area. .32
7. An exploratory course taught in a laboratory or shop dealingwith my
occupational area would be beneficial to high school students. .89
8. Students graduating from high school have no need to be aware of
my occupational area.
.51
9. The young people who are looking for ajob know what jobs my occupational
area includes.
.75
1 0. An introductory shop course in the high schools covering my occupational area
would give the students the needed information to decide whether or not they
were interested in my occupational area.
.81
1 1 . High school graduates are aware ofmy occupational area. .85
1 2. There is a need for more exploratory courses in our high schools which
cover my occupational area.
.19
1 3. An introductory laboratory course in high school covering my occupational area is
a poorway to let the students know what my job involves.
.03
1 4. There is no value in making high school students aware ofmy occupational area.
15.1 think the high schools are doing a complete job ofmaking the students aware
ofmy occupational area.
.76
1 6. Every student should be exposed to my occupational area while in high school. .82
1 7. Teaching introductory or awareness shop programs in our high schools covering







1. Do you feel the potential labor force graduating from high school
is aware of your occupational area?
*
( ) Yes ( ) No
(If yes, go to question #2; if no, go to question #4.)
2. Do you feel their level of information is adequate for making
decisions regarding their choice of occupation?
( ) Yes ( ) No
(If yes, go to question #3; if no, go to question #4.)
3. If you answered the last question
"yes,"
please now identify where
you think they received this information.
(now go to question 7.)
4. Do you feel an exploratory shop course at the high school level
would make them as aware as they should be to make decisions
regarding their choice of occupation?
( ) Yes ( ) No
(If yes, go to question #6; if no, go to question #5.)
5. What better source can you suggest for them to use to gain the needed
information to make decisions regarding their occupational choice?
(now go to question 7.)
6 . Would you like to see more programs , covering your occupational
area, at the secondary level?
( ) Yes ( ) No Why?







Rochester Institute of Technology
SCHOOL OF PRINTING COLLEGE OF GRAPHIC ARTS & PHOTOGRAPHY
One Lomb Memorial Drive, Rochester, N. Y. 14623
June 1, 1972
As a graduate of Gorham State College of the University of Maine, and a
certified teacher in the state of Maine, I am concerned with the education we
are providing for the youth of our state. This year I am working on my
masters degree at Rochester Institute of Technology, in Rochester, New
York. Part of my work for that degree includes a thesis which is entitled,
"A Case for Graphic Communication Education in Maine".
I have found that the occupational areas included in graphic communication
education (photography, paper manufacturing, manual graphics, and printing)
represent more industrial activity than do some of the areas which have
received greater promotion. With this thought in mind I am asking you, the
people involved in the graphic communication occupational areas, about your
feelings with regard to making more of our young people aware of the
occupational choices within the field of graphic communications.
Please take a few minutes to check off the enclosed questionnaire. Your
feelings and opinions are important to me as an educator trying to provide a
realistic education for our youth. If you feel you are not able to respond to
a particular statement, please leave it blank, and indicate your reason
in the space provided at the end of the questionnaire.
A self-addressed, stamped envelope is included for your convience in returning
the form. It will be necessary for me to follow up any questionnaire not
returned. Your name has been printed at the top of the questionnaire so that
it will be possible for me to determine who has returned the questionnaires.
You will in no way be identified in the report of the findings of the study.












Please place a check in the box after each statement which best indicates your attitude m
about that statement. Ifyou are unable to respond, leave il blank, but please indicate >






1 . A students high school education should include an introductory course
covering my occupational area. .
2. A school shop introductory course is the best practical way for young people
to become familiar with my occupational area.
3. High school students today do not receive enough information about
my occupational area.
4. An exploratory course taught in a laboratory or shop dealing with my
occupational area would be beneficial to high school students.
5. The young people who are looking for a job know what jobs my occupational
area includes.
6. An introductory shop course in the high schools covering my occupational area
would give the students the needed information to decide whether or not they
were interested in my occupational area.
7. High school graduates are aware ofmy occupational area.
8. There is no value in making high school students aware ofmy occupational area.
9. I think the high schools are doing a complete job ofmaking the students aware-
ofmy occupational area.
1 0. Every student should be exposed to my occupational area while in high school.
1 1 . Teaching introductory or awareness shop programs in our high schools covering
my occupational area is of little value to the students.
Please include any additional thoughts you care tomake, and/or reasons why you did not respond to a statement.
please use back ifnecessary
